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Objective.   To estimate prevalence rates of diabetes and
impaired glucose tolerance (IGT) in three American Indian
populations, using standardized diagnostic criteria, and to
assess the association of diabetes with the following selected
possible risk factors: age, obesity, family history of diabetes,
and amount of Indian ancestry.
Research design and methods.   This cross-sectional
study involved enrolled members, men and women aged 45-
74 years, of 13 American Indian tribes or communities in
Arizona, Oklahoma, and South and North Dakota.  Eligible
participants were invited to the clinic for a personal inter-
view and a physical examination.  Diabetes and IGT status
were defined by the World Health Organization criteria and
were based on fasting plasma glucose and oral glucose toler-
ance test results.  Data on age, family history of diabetes. and
amount of Indian ancestry were obtained from the personal

interview, and measures of obesity included body mass index,
percentage body fat, and waist-to-hip ratio.
Results.   A total of 4,549 eligible participants were exam-
ined, and diabetes status was determined for 4,304 (1,446
in Arizona, 1,449 in Oklahoma, and 1,409 in the Dakotas).
In all three centers, diabetes was more prevalent in women
than in men.  Arizona had the highest age-adjusted rates of
diabetes: 65% in men and 72% in women.  Diabetes rates in
Oklahoma (38% in men and 42% in women) and South and
North Dakota (33% in men and 40% in women), although
considerably lower than in Arizona, were several times higher
than those reported for the U S. population.  Rates of lGT
among the three populations (14-17%) were similar to those
in the U.S. population.  Diabetes rates were positively associ-
ated with age, level of obesity, amount of Indian ancestry,
and parental diabetes status.
Conclusions.   Diabetes is found in epidemic proportions in
Native American populations. Prevention programs and pe-
riodic screening should be implemented among American
Indians. Standards of care and intervention have been devel-
oped by the Indian Health Service for individuals in whom
diabetes is diagnosed. These programs should be expanded to
include those with IGT to improve glycemic control or to
reduce the risk of development of diabetes as well as to reduce
the risk of diabetic complications.
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In the U.S., approximately 1.5 million American lndians,
Eskimos, and Aleuts reside on reservations or live among
the general population.  Diabetes was rarely diagnosed
among the American Indians until the 1930s.  However, in
the last 60 years, it has become more common in most
American Indian tribes/communities. 1,2   In most tribes,
diabetes has become a major cause of morbidity and mor-
tality and the prevalence of diabetes has been steadily
rising. 2-7   The type of diabetes suffered by this group is
believed to be almost exclusively non-insulin-dependent
diabetes mellitus (NIDDM). 8

Information on the prevalence of diabetes among
American Indians is far from complete.  It is also difficult to
compare prevalence rates of diabetes among American
Indians obtained in different studies.  Different definitions
of being Indian, non-uniform diagnostic criteria for diabe-
tes, varying methodologies used to estimate the popula-
tion at risk, and various sampling procedures contribute to
the variation in the reported rates of diabetes.

The Strong Heart Study, 9 a three-center study funded
by the National Heart, Lung, and Blood Institute, was
initiated in 1988 to estimate cardiovascular disease (CVD)
mortality and morbidity rates using standardized method-
ology and to compare CVD risk factors among American
Indians living in three geographic areas: central Arizona,
southwestern Oklahoma, and North and South Dakota.
Because of the high prevalence of diabetes expected among
American Indians and because diabetes is a recognized
risk factor for CVD, standard glucose tolerance tests were
administered to ascertain diabetic status.  To our knowl-
edge, the Strong Heart Study is the first study of CVD and
its risk factors, including diabetes, in American Indians
using a standardized protocol in several geographic areas.
It provides an opportunity to obtain data on the prevalence
of diabetes in three major Indian communities.  This study
reports the prevalence rates of diabetes, impaired glucose
tolerance (IGT), and normal glucose tolerance (NGT) in
the Strong Heart Study communities and their association
with the following selected possible risk factors of diabe-
tes: age, family history of diabetes, amount of Indian an-
cestry, and levels of obesity.  We recognized that obesity
may have been modified in many diabetic patients and
thus, etiological interpretations of association would be
inappropriate based solely on these cross-sectional data.
However, association with family history of diabetes and
degree of Indian blood may reflect some etiological role.

Research and Design Methods
The primary objective of the Strong Heart Study was

to estimate the prevalence of CVD and relate it to a num-
ber of potential risk factors by examining 1,500 men and
women, aged 45-74 years, at each of the three centers.
Participants were enrolled members of one of the 13 In-
dian tribes or communities living in the survey areas: the

Pima/Maricopa/Papago of the Gila River, Salt River, and
Ak-Chin Indian communities near Phoenix, AZ; the Apache,
Caddo, Comanche, Delaware, Fort Sill Apache, Kiowa, and
Wichita in southwestern Oklahoma; and the Oglala Sioux
and Cheyenne River Sioux in South Dakota and the Devils
Lake Sioux in the Fort Totten area of North Dakota.  The
map in Figure 1 identifies the study communities and their
locations.  In Arizona and Oklahoma, every eligible person
was invited to participate.  In North and South Dakota, a
cluster sampling technique was used to obtain the 1,500
subjects needed: 900 from Pine Ridge, 400 from Eagle
Butte area, and 200 from Fort Totten area.  Participants
were all volunteers.

The clinical examination consisted of a personal inter-
view and a physical examination.  Details of the examina-
tion have been described previously. 9  Briefly, the per-
sonal interview assessed demographic information, family
health history, personal medical history, and lifestyle fac-
tors, such as smoking and alcohol consumption, and physi-
cal activity. The physical examination included
anthropometric measurements; blood pressure measure-
ments; examination of the heart, lungs, pulses, and vessels
for bruits; a 12-lead electrocardiogram; fasting glucose
and 2-hour glucose tolerance tests; fasting blood samples
for measurements of lipids, lipoproteins, insulin, glycated
hemoglobin, apolipoproteins, and fibrinogen; and a morn-
ing urine collection for measurements of albumin and
creatinine.

Medical records were reviewed for previous glucose
values, history of diabetes, and evidence of treatment for
diabetes.  A 2-hour oral glucose tolerance test (OGTT) was
performed after ingestion of a 75g glucose load (Glutol,
Paddock, Minneapolis, MN) on all participants except the
following: (1) diabetic patients being treated with insulin,
(2) diabetic patients who were taking oral hypoglycemic
agents and whose medical records indicated at least two
previous random glucose values ⊕ 250 mg/dl, and (3)
participants with fasting glucose values ⊕ 225 mg/dl as
determined by AccuChek II (Baxter Healthcare, Grand
Prairie, TX).  The participants were classified into five
diabetes status groups based on their OGTT results and
whether they were receiving hypoglycemia therapy.  Cri-
teria used for diabetes mellitus and IGT followed the World
Health Organization (WHO) recommendations 10,11 :

• Known diabetes.   If the participant (1) was receiving
insulin treatment, (2) was receiving a hypoglycemic
agent and  had two prior measurements of elevated
blood glucose ( ⊕250 mg/dl) recorded, (3) was on
renal dialysis or had kidney transplantation and a his-
tory of diabetes by questionnaire, or (4) had a fasting
blood glucose value ⊕140 mg/dl or a 2-hour blood
glucose value ⊕200 mg/dl and a history of diabetes by
questionnaire.
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• New diabetes .  If the participant had either a fasting
blood glucose value ⊕140 mg/dl or a 2-hour blood
glucose value ⊕200 mg/dl and no mention of a history
of diabetes by questionnaire.

• IGT.  If the participant had either a fasting blood
glucose value <140 mg/dl or a 2-hour blood glucose
value between 140 and 199 mg/dl.

• NGT.  If the participant had fasting blood glucose and
2-hour blood glucose values <140 mg/dl and no his-
tory of diabetes by questionnaire.

• Diabetic status undetermined .  (1) If the participant
was on renal dialysis or had a kidney transplant with-
out mention of diabetes in the medical history by
questionnaire, (2) if the result of the OGTT was miss-
ing, or (3) if the participant refused an OGTT and, in
some cases, if the fasting blood specimen was not
sufficient to determine the diabetic status.

Indexes of obesity included body mass index (BMI)
and percentage body fat, and fat distribution was mea-
sured by waist-to-hip ratio (WHR).  BMI was calculated as
weight in kilograms divided by the square of height in
meters.  Overweight was defined as a BMI of 27.83 to
31.09 for men and 27.3 to 32.29 for women.  Obesity was
defined as a BMI ⊕31.1 for men and ⊕32.3 for women.
These criteria were approximately the 85th and 95th per-
centiles for men and women aged 20-29 from The National
Health and Nutrition Examination and Survey II (NHANES
II). 12  Of the study sample, these cutoff points corresponded
to the 28th and 59th percentiles for women and the 39th
and 64th percentiles for men.  In comparing diabetes rates,
subjects were also divided into two groups according to
percentage body fat and WHR.  Percentage body fat was
estimated by bioelectrical impedance using a RJL imped-
ance meter (model B14101, RJL Equipment, Detroit, Ml)
and an equation based on total body water.  The lean body
mass was computed by multiplying the total body water by
0.732 (personal communication, M. Singer, RJL).  Obesity
was defined for men as having >34% body fat and for
women >45% body fat.  Waist girth was measured at the
level of the umbilicus with the participant supine.  The hip
girth was measured at the level of maximal protrusion of
the gluteal muscles.  WHRs >0.98 for men and >0.96 for
women were used as cutoff points.  These values were
approximately the 65th percentiles of the percentage body
fat and WHR distributions of the study sample.

Statistical analysis.   Statistical methods used include
the direct method for standardizing prevalence rates 13 for
age using 1980 U.S. census data, χ2 test for comparing
rates, analysis of variance technique, and Student’s t  tests
for comparing continuous variables among different dia-
betic status groups and the three study centers.

Results
A total of 4,549 eligible participants were examined:

1,500 in Arizona, 1,522 in South and North Dakota, and
1,527 in Oklahoma.  These numbers represent a participa-
tion rate of 71% in Arizona, 53% in South and North Dakota,
and 62% in Oklahoma. 14  To determine how representative
the participants were, a random sample of 311 (100 each in
Arizona and Oklahoma and 111 total in the Dakotas) non-
participants was interviewed to obtain information about
diabetes and some major CVD risk factors.  Results of the
comparison are reported in a separate study 14 that focuses
on recruitment of the study participants.  Briefly, there is a
higher participation rate among women, and the partici-
pants are slightly younger than the nonparticipants (mean
ages 56 and 58 years, respectively).  Overall, the rate of
self-reported diabetes was similar in the participants (40%)
and nonparticipants (38%).

Approximately 4% of the eligible participants, more
men than women, refused the OGTT (84 men and 56
women), and a small number of blood samples (n= 65)
were lost during shipping to the core laboratory in Wash-
ington, DC.  Thus, of the 4,549 participants examined,
diabetes status was determined for 4,304 (95%; 1,446 in
Arizona, 1,449 in Oklahoma, and 1,409 in the Dakotas).
Among them, 831 had known diabetes (499 taking insulin
and 332 taking oral agents) and 61 were on dialysis or had
kidney transplants (45 in Arizona, 11 in the Dakotas, and 5
in Oklahoma).  A total of 1,512 participants were classified
as having NGT, including 44 participants who indicated
that they were told by a health professional that they had
diabetes at one time but were not taking insulin or
hypoglycemic agents and had no abnormal blood glucose
values or evidence of therapy seen in medical records.

Table 1 shows the age- and sex-specific and standard-
ized prevalence rates and the total number of participants
with IGT and diabetes by center.  In all three centers,
diabetes was more prevalent in women than in men.  Ari-
zona had the highest age-adjusted rates of diabetes, 65% in
men and 72% in women.  While Arizona had the highest
rate of diabetes in both men and women and in every age
category, IGT rates were comparable in men among the
three centers.  In women, the rates of IGT were lower in
Arizona than in the other two centers.  No substantial
differences were found in the rate of diabetes between
Districts 1-5 of the Gila River Indian Community (65% in
men and 73% in women) and other districts of the Gila
River Indian Community and the Salt River Indian Com-
munity combined (63% in men and 69% in women).  Dis-
tricts 1-5 of the Gila River Indian Community have been
the site of the National Institute of Diabetes and Digestive
and Kidney Diseases (NIDDK) longitudinal diabetes study
for the last 25 years.  Diabetes rates in Oklahoma (38% in
men and 42% in women) and the Dakotas (33% in men and
40% in women) were similar to each other and consider-
ably lower than those in Arizona.  In Oklahoma and the
Dakotas, prevalence rates were higher in each successive
age-group.  In Arizona, the rate was lower in both men and
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Table 2.  Prevalence of newly diagnosed and known cases of diabetes in three American Indian populations.

Arizona Oklahoma South and North Dakota Total

New Known Ratio New Known Ratio New Known Ratio New Known Ratio

Men
Age (years)
45-54 7 55 0.13 8 23 0.35 9 21 0.43 8 33 0.24
55-65 12 60 0.20 11 30 0.37 11 24 0.46 11 36 0.31
65-74 9 49 0.18 10 36 0.28 14 21 0.67 11 34 0.32
All ages 9 56 0.16 9 27 0.33 10 22 0.45 9 34 0.26

Women
Age (years)
45-54 9 56 0.16 9 22 0.41 10 24 0.42 9 36 0.25
55-65 9 69 0.13 12 35 0.34 10 41 0.24 10 49 0.20
65-74 6 68 0.09 13 36 0.36 13 42 0.31 11 48 0.23
All ages 8 62 0.13 11 30 0.37 10 33 0.30 10 43 0.23

Data are %.

Table 1.  Age- and Sex-specific and standardized prevalence of IGT and diabetes in three American Indian populations.

Arizona Oklahoma South and North Dakota Total

Diabetes Diabetes Diabetes Diabetes
n IGT(%) (%) n IGT(%) (%) n IGT(%) (%) n IGT(%) (%)

Men
Age (years)

45-54 301 14 63 311 14 30 303 12 30 915 13 41
55-65 152 13 72 189 13 40 208 15 34 549 14 47
65-74 68 22 57 118 19 47 94 15 35 280 18  45
All ages 521 15 65 618 15 36 605 13 32 1,744 1 4 43

Age-standardized 15 65 15 38 14 33 15 44
prevalence (%)

95% CI 12.0-18.8 60.3-69.1 12.0-17.8 33.9-41.8 10.7-16.4 29.0-36.8 12.8-16.3 41.7-46.5

Women
Age (years)

45-54 471 14 65 363 23 32 389 22 33 1,223 19 45
55-65 306 12 78 296 14 47 271 17 51 873 14 59
65-74 148 16 74 172 21 49 144 19 56 464 19 59
All ages 925 14 71 831 19 41 804 20 43 2,560 17 52

Age-standardized 14 72 19 42 19 46 17 54
prevalence (%)

95% CI 11.6-16.4 69.3-75.3 16.4-21.8 38.6-45.4 16.4-22.1 42.1-49.1 15.8-18.8 51.9-55.9

Total age-standardized 14 70 17.3 40 17 40 16 50
prevalence (%)

95% CI 12.5-16.5 67.2-72.2 15.3-19.2 37.7-42.8 14.8-18.9 37.5-42.8 15.1-17.3 48.5-51.6

CI= confidence interval

women after age 65.  The IGT rate in Arizona was slightly
higher in the 65- to 74-year-old than in the younger age-
groups, while this was not observed in Oklahoma or the
Dakotas.

Table 2 shows the prevalence of known cases and new
diagnosed cases by center.  Among the three centers,
Arizona had the lowest new:known ratios.  For every 10
known cases of diabetes, there were approximately 1 to 2
patients with newly diagnosed diabetes.  A close examina-

tion of the two Arizona Indian Communities (Gila River
and Salt River) revealed that Gila River Districts 1-5 had a
lower new:known ratio than the other districts (0.15 vs.
0.17 in men and 0.13 vs. 0.14 in women).  In Oklahoma and
the Dakotas, for every 10 known cases, there were 3 to 7
new cases.  The overall ratio in men was higher in the
Dakotas than in Oklahoma, but the reverse was observed
in women.  The highest ratio occurred in the 65- to 74-year-
old men in the Dakotas (0.67), indicating a considerable
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Table 3.  Prevalence of diabetes and age at diagnosis by parental diabetes status, sex, and center.

Arizona Oklahoma South and North Dakota
Parental diabetes

status Prevalence(%) Age (years) Prevalence(%) Age (years) Prevalence(%) Age (years)

Men
Neither 57.1 46.6 29.1 51.8 30.6 53.0
Either 69.6 42.4 41.8 49.7 37.5 47.9
Both 71.9 38.3 47.1 45.4 48.2 45.7

Women
Neither 63.9 46.4 31.7 53.3 33.3 52.2
Either 73.3 41.8 48.0 48.4 44.7 49.6
Both 76.6 39.6 61.5 50.3 63.8 46.9

Arizona

reservoir of undiagnosed cases of diabetes in this group.
In Oklahoma, the highest ratio occurred in women aged
45-54 (0.41).

In the participants known to be diabetic, the mean
duration of diagnosed diabetes was the longest in Arizona
(14.37 years) compared with that in Oklahoma (7.8 years)
and the Dakotas (6.9 years).  Of the diabetic patients in
Arizona, diabetes had been diagnosed for >10 years in 58%
and for >20 years in 31%.  The duration distribution of the

Oklahoma patients was similar to that of South and North
Dakota, in that diabetes was diagnosed for  5 years before
the Strong Heart Study examination in 45% of the patients
in the Dakotas and 50% of those in Oklahoma.

Parental diabetes status.   Of those participants
whose diabetes status was determined (n= 4,304), 26% of
the women and 29% of the men did not know whether
diabetes had been diagnosed in one or both of their par-
ents.  Table 3 gives the percentage of diabetic subjects and

Figure 2. Distribution of age at diagnosis (—, men; x, women).

N/S Dakota

<20 20-29 30-39 40-49 50-59 60-69 >=70
0

10

20

30

40

<20 20-29 30-39 40-49 50-59 60-69 >=70
0

10

20

30

40

<20 20-29 30-39 40-49 50-59 60-69 >=70
0

10

20

30

40

All Three Centers

Oklahoma

0

10

20

30

40

<20 20-29 30-39 40-49 50-59 60-69 >=70



August 1995 ❏ THE IHS PROVIDER 103

mean age at diagnosis by sex, center, and diabetic status of
parents (among those with known parental status only).
Diabetes rates were not different between participants
who had only a diabetic father or only a diabetic mother,
and thus, they were combined.  Parental diabetes was
significantly associated (P <0.01) with diabetes; the
prevalence of diabetes increased with the number of
diabetic parents.  The rates of diabetes in offspring of
two diabetic parents were almost twice those in off-
spring with no diabetic parents among the women in
Oklahoma and the Dakotas.  Overall, the prevalence
odds ratios were 1.84 and 1.80 in men and women,
respectively, for individuals with one or two diabetic
parents relative to those without any diabetic parents.
No clear patterns were found between the rate of IGT
and parental diabetes status (data not shown).

Age at diagnosis.   Table 3 also shows that paren-
tal diabetes status was related to age at diagnosis.  Dia-
betes was diagnosed at a younger age in participants
with one or both parents having diabetes than in those
with neither parent having diabetes.  In each parental
diabetes status group, the average age at diagnosis was
significantly lower for Arizona diabetic participants (P
<0.05) than for those from Oklahoma and from South
and North Dakota.

Figure 2 (Arizona, Oklahoma, and North and South
Dakota) shows the distributions of reported age at di-
agnosis for all diabetic participants by centers.  Age at
diagnosis peaked during the 4th decade of life for both
men and women in Arizona.  The average age at diagno-
sis in Districts 1-5 of the Gila River Indian Community
was approximately the same as that in the other dis-
tricts.  In Oklahoma, diabetes was diagnosed in men at
a younger age (peaked in 40-49 years)
than in women (peaked in 50-59 years).
In South and North Dakota, the distribu-
tions for men and women are similar,
but an almost equal percentage of par-
ticipants has diabetes diagnosed in the
4th decade as in the 5th decade.  When
all three centers are combined, a single
peak during the fourth decade was ob-
served because of the dominating effect
of the large number of diabetic patients
in Arizona.

Obesity.   Obesity is prevalent in all
three centers. Among them, Arizona had
the highest prevalence of obesity (75%;
BMI ⊕27.8 for men and ⊕27.3 for
women), followed by Oklahoma (70%)
and the Dakotas (62%).  The average
BMls in men (women) were 31.1 (33.1),

30.2 (31.3). and 28.5 (30.1), respectively, in Arizona,
Oklahoma, and South and North Dakota.  For the men
of all three centers and the women in Arizona, the
average BMI was highest in the 45- to 54-year-old group
and lowest in the 65- to 74-year-old group.  Figure 3
shows the overall prevalence of diabetes by BMI in
men and women in the three centers combined.  The
rate of diabetes increased steadily with increasing BMI
in both sexes, except that it declined slightly in women
in the highest BMI group.

 In Oklahoma and in North and South Dakota, there
was a consistent pattern of significantly increased preva-
lence rates of diabetes across the normal, overweight,
and obese groups (P <0.001; Table 4).  Similar results
were obtained using percentage body fat. In the Ari-
zona men, diabetes rates were slightly lower in the
most obese (based on BMI), although the differences
were not statistically significant.  Similar results were
observed in the Arizona women when percentage body
fat was used.  Women in all three centers with a WHR ⊕
0.96 had a significantly (P < 0.001) higher rate of diabe-
tes than those with a WHR < 0.96.  We also examined
the association of obesity using BMI and percentage
body fat and diabetes prevalence, taking age into con-
sideration.  Overall, the rate of diabetes increased sig-
nificantly (P < 0.05) in the obese group after adjustment
for age (data not shown).  However, the association
between the prevalence of IGT and degree of obesity
was not so consistent across centers or sex.  Only in
Arizona were IGT rates slightly higher in the obese
group than the overweight and normal weight groups,
in both men and women.  Participants with ⊕ 34% body
fat had slightly higher IGT rates than those with less
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Table 4.  Prevalence of diabetes and IGT by sex, obesity, percentage body fat, WHR, and center.

Arizona Oklahoma South and North Dakota

% Diabetes IGT % Diabetes IGT % Diabetes IGT
Men

Obesity
Normal weight 33.1 63.9 13.9 35.4 28.6* 11.1 46.4 19.4*   8.4
Overweight 26.0 68.7 10.5 24.5 26.3 17.8 27.1 38.6 13.9
Obese 40.9 62.0 18.3 40.1 49.6 15.7 26.5 47.3 20.6

Body fat (%)
⊕34 40.4 63.0 † 19.2 38.5 45.8* 19.1 31.0 45.4* 22.2
<34 59.6 64.9 11.9 61.5 30.0 11.9 69.0 26.3   9.6

W H R
⊕0.98 39.7 64.1 17.5 37.7 45.2* 14.8 51.5 14.0* 17.0
>0.98 60.3 65.6 12.2 62.3 31.2 14.7 48.5 23.4   9.8

W o m e n
Obesity

Normal weight 19.9 72.5 10.1 29.2 20.6* 21.9 34.2 31.6* 18.2
Overweight 29.9 73.9 11.2 30.9 38.0 21.3 33.5 43.4 21.5
Obese 50.3 68.4 16.8 40.0 57.3 15.8 32.4 54.2 19.5

Body fat (%)
⊕45 43.4 67.3 † 18.2 37.3 50.3* 18.1 29.4 52.2* 20.0
<45 56.6 73.5 10.4 62.7 34.8 20.0 70.6 38.6 19.8

W H R
⊕0.96 50.6 77.7* 11.5 26.6 51.8* 15.3 38.2 52.8* 19.6
<0.96 49.4 63.9 16.4 73.4 36.8 20.7 61.8 36.2 19.6

* P‹ 0.001;  †P ‹ 0.05; WHR = waist/hip ratio; normal weight = BMI ‹ 27.8 for men and ‹ 27.3 for women; overweight = BMI 27.8 - 31.09 for men
and 27.3 - 32.29 for women; obese = BMI ⊕31.1 for men and ⊕32.3 for women.

Table 5.  Diabetes and IGT rates (weighted to U.S. population) according to parental diabetes status and level of obesity as
compared with NHANES II data.

Nonobese Obese

No diabetic parent Diabetic parent No diabetic parent Diabetic parent

Diagnostic SD/ SD/ SD/ SD/
category AZ OK ND NHANES AZ OK ND NHANES AZ OK ND NHANES AZ OK ND NHANES

Known diabetes 56.0 12.6 11.9 3.5 67.0 20.7 17.8 10.6 52.1 26.1 29.6 6.2 65.1 39.7 36.9 13.9
New diabetes 7.0 6.8 5.3 3.9 7.0 3.7 2.0 3.5 11.5 10.7 11.9 8.6 7.4 11.9 12.7 14.3
Total diabetes 63.0 19.4 17.2 7.4 74.0 24.4 19.8 14.1 63.6 36.8 41.5 14.8 72.5 51.6 49.6 28.2
IGT*   9.0 15.3 11.5 12.8 11.0 14.6   5.9 19.7 17.6 19.8 18.8 21.5 13.2 15.2 20.2 31.1

Data are %
* WHO criteria

body fat except for the Oklahoma women.  Men with a
WHR ⊕ 0.98 had slightly higher IGT rates than those
with lower WHR.  However, none of the differences was
statistically significant.

Table 5 compares the diabetes and IGT rates of the
Strong Heart Study populations to NHANES II data 15 by
parental diabetes status and level of obesity.  In Okla-
homa and South and North Dakota, the presence of
either obesity or diabetic parents increased the total
diabetes rate, and both factors together increased the

rate almost threefold.  Also, obesity was more closely
associated with diabe tes prevalence than parental dia-
betic status in these two centers.  However, in Arizona,
where both obesity and diabetes were most prevalent,
parental diabetes appeared to be a more dominating factor
than obesity.  The rates of new diabetes were, in general,
higher in the obese group than in the nonobese group.  In
the nonobese group, the rate of new diabetes in those with
parents having diabetes was equal to or smaller than that
in those without parents having diabetes.  The reverse was
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Table 6.  Diabetes rates of participants by sex, center, and amount of Indian ancestry.

Men W o m e n

Amount of

 Indian AZ O K SD/ND AZ O K SD/ND

ancestry(%)

<25 — 0 (1) 8.3 (24) — 0 ( 1) 5.6 (36)

25-49 — 13.8 (29) 20.2 (89) 0 ( 1) 11.5 (26) 13.9 (79)

50-74 58.8 (17) 25.9 (108) 24.2 (95) 66.7 (24) 29.6 (125) 44.4 (108)

75-99 60.0 (20) 27.3 (33) 38.8 (121) 64.5 (31) 46.9 (49) 43.9 (171)

100 65.1 (484) 41.2 (447) 38.4 (276) 71.4 (869) 43.8 (630) 51.2 (410)

Data are % (n).

observed in the obese group.  Thus, there
appeared to be a considerable reservoir of
undiagnosed cases of diabetes in the obese
group and in the nonobese group with no
parents having diabetes.

Amount of Indian ancestry.   Self-
reported amount of Indian ancestry (as a
percentage) was available from 95% of the
participants. The Arizona participants have
the highest reported quantum of Indian
ancestry (average 98%, 93.6% full-blood),
followed by the Oklahoma participants (av-
erage 88%, 74.3% full-blood) and the Da-
kota participants (average 79%, 48.7% full-
blood).  None of the participants in Ari-
zona had < 50% Indian ancestry and all the
Oklahoma participants had at least 25% In-
dian ancestry.  Figure 4 shows that the
prevalence of diabetes increased with de-
gree of Indian ancestry in both the overweight or obese
(BMI ⊕ 27.3 for women, ⊕ 27.8 for men) and nonobese
subgroups.  Table 6  gives diabetes rates by sex, center,
and amount of Indian ancestry.  The rate of diabetes in-
creased consistently in all three centers with amount of
Indian ancestry.  The prevalence in individuals with 50% or
more Indian ancestry was significantly
(P < 0.0001) higher than that in those with < 50% lndian
ancestry.  In South and North Dakota, diabetes rates in the
full-blood Indians were more than four and nine times
higher in men and women, respectively, than in the Indi-
ans with < 25% Indian ancestry. The full-blood Indians in
Oklahoma had more than three times higher diabetes
rates than those reporting 25-49% Indian ancestry.  The
differences in diabetes rates among the groups defined by
degrees of Indian ancestry (Table 6) are highly significant
(P < 0.01) in both the Dakotas and Oklahoma, even after
controlling for the effect of obesity.

Figure 5 shows the prevalence of diabetes of partici-
pants stratified by number of diabetic parents, obesity

Figure 4. Prevalence of diabetes by Indian ancestry, sex, and obesity.

status, and amount of Indian ancestry.  For participants
with at least 50% Indian ancestry, the rates are also strati-
fied by center.  Clearly, individuals with < 50% Indian
ancestry had much lower diabetes rates than those with at
least 50% Indian ancestry.  The obese group had higher
rates than the nonobese group, and participants with par-
ents having diabetes had higher rates than those with no
parents having diabetes.  In participants with at least 50%
Indian ancestry, the rates increased with obesity and the
number of diabetic parents.  Similar results were obtained
when the number of diabetic parents was replaced by age
(data not shown).

Conclusions
The Strong Heart Study is the first study in which

standardized criteria were used to diagnose diabetes and
IGT in multiple American Indian populations.  Diabetes
rates in the three Indian populations have all reached
epidemic proportions.  The Pima/Maricopa/Papago In-
dian communities have the highest diabetes rates (65% in
men and 72% in women) among the three centers.  These
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Figure 5. Prevalence of diabetes by Indian ancestry, obesity, center, and parental diabetes.

aged 35-54 years to 12.5% among individuals aged 65-74
years.  A population-based study in Minnesota 18 showed
similar rates of NIDDM (93.2 per 1,000 in individuals aged
40 to 59 years and 206.8 per 1,000 in those older than 60)
and IGT (183.3 per 1,000 in individuals aged 40 to 59 years
and 294.8 per 1,000 in those over 60).  The rates of NIDDM
and IGT were 11.9% and 27.8%, respectively, in a California
community of adults aged 40 to 79 years. 19

While the rates of IGT obtained by the Strong Heart
Study were comparable with or slightly lower than those
reported from these studies, which included largely white
populations, the rates of diabetes in the Strong Heart Study
populations were four to eight times higher.  Although
different ascertainment methods were used, it is unlikely
that variation in study design and methods alone could
account for the large differences in the rate of diabetes
between white and American Indian populations.

In addition to blacks, Hispanic men and women have a
higher prevalence of NIDDM than non-Hispanic whites. 20

The age-adjusted prevalences of NIDDM were 9.9% and
10.7%, respectively, in Hispanic men and women aged 30
to 69 years, compared with 4.5% and 3.5% in the non-
Hispanic whites.  The San Antonio Heart Study 21 had simi-
lar results, with prevalence rates in Hispanic men ranging
from 5.5% to 13.4% and in Hispanic women ranging from

# of DM Parents
0 1 2

– Obese – Non-Obese  Obese  Non-Obese

 — Indian Blood < 50% — Indian Blood ⊕ 50%

rates may also be the highest among all populations in the
world. 16  The prevalence of diabetes in Oklahoma (38% in
men and 42% in women) and the Dakotas (33% in men and
40% in women), although lower than those in Arizona, are
much higher than those reported for other U.S. popula-
tions.  The comparison between participants and nonpar-
ticipants shows that participants are younger (an average
of 2 to 4 years younger among the men and women in the
three centers).  The estimated rates may be lower than the
true rates in the communities.  On the other hand, women
had a higher participation rate, and diabetes rates are
higher in women, which may lead to an overestimate.  We
believe that the estimation biases are very small.

The 1976-1980 NHANES II 15 reported that in the U.S.
population, a history of diabetes was reported for 4.3%,
6.6%, and 9.3% of the 45- to 54-, 55- to 64-, and 65- to 74-year-
old age-groups, respectively.  The prevalence was higher
in men than in women and in blacks than in whites.  Rates
of undiagnosed diabetes in NHANES II were similar to the
rates for known diabetes.  Rates of IGT using WHO crite-
ria 10,11  were 14.8%, 15.1%, and 22.8%, respectively, in the
three above-listed age-groups.  More recently, the Centers
for Disease Control 17 reported that based on their Behav-
ioral Risk Factor Surveillance System, the prevalence of
self-reported diabetes ranged from 4.0% among individuals
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3.7% to 13.7%.  The lowest prevalence rates were seen in
those living in suburban San Antonio.  The Hispanic Health
and Nutrition Examination Survey in 1982-1984 22 found
that among the 45- to 74-year-old Mexican-Americans, 13.4%
of the men and 15.2% of the women had diabetes.  These
rates, although higher than those reported by the NHANES
II for the white population, were still much lower than
those obtained by the Strong Heart Study.

There have been several previous epidemiological stud-
ies to determine the prevalence of NIDDM in different
Indian tribes.  However, methods used to ascertain NIDDM
varied; some studies used OGTT tests and others were
based on self-reported data or other patient information
databases.  The 1987 Survey of American Indians and
Alaska Natives showed that based on self-reported data,
the age-/sex-adjusted prevalence rate of diabetes was 12.2%,
which was 2.35 times higher than that in the general U.S.
population. 23  In the Pima tribe of Arizona, a tribe that has
participated in an NlDDK-sponsored longitudinal study of
diabetes for over 25 years (Districts 1-5 of the Gila River
Indian Community), the prevalence rates of NIDDM in-
creased from 3.2% (all ages) in the early 1950s to 19% (age
⊕5 years) in the 1960s. 24  There was a 42% increase in age-
adjusted diabetes prevalence rates between 1967 and 1977. 26

By the early 1980s, 50% of Pima Indians older than age 35
had diabetes. 25  Between 1982 and 1990, the prevalence of
diabetes in those older than 35 years of age ranged from
46% (women between 35 and 44 years) to 74% (women
over 65 years). 27  In this study, fasting glucose levels and
OGTTs were used at the biennial examination to classify
diabetes according to WHO criteria, 10,11  and the reported
diabetes rates were very similar to those obtained by the
Strong Heart Study.  This ongoing study of NIDDK may
have promoted early detection and thereby produced a
slightly lower new:known diabetes ratio than in other ar-
eas of the Arizona center (0.15 vs. 0.17 in men and 0.13 vs.
0.14 in women).  In fact, the overall prevalence rate of
newly diagnosed cases in the Strong Heart Study was  10%,
much lower than the nearly 50% found in the NHANES II. 15

The lower proportion of newly diagnosed cases may have
resulted from the high suspicion level of the health care
providers at the Indian Health Service facilities and their
efforts in increasing the awareness of diabetes and pro-
moting early detection.

Although no other tribes have been studied as exten-
sively as the Pima, scattered reports have shown varying
rates of diabetes in other tribes.  The overall age-adjusted
prevalence of diabetes, 15.7 per 1,000, in the Alaskan Eski-
mos, Indians, and Aleuts was lower than the overall U.S.
rate of 24.7 per 1,000. 5  Among these three populations,
prevalence rates ranged from 8.8 per 1,000 for the Eski-
mos to 22.0 per 1,000 for the Indians and 27.2 per 1,000 for
the Aleuts.  Diabetes cases were ascertained from the

Patient Care Information System established by the Indian
Health Service in Alaska and verified by chart review.  The
Navajo Indians, the largest Indian tribe in the U.S., were
classified as having a low prevalence of diabetes in the
1970s. 1  However, a recent report 4 showed that estimated
age-adjusted prevalence rates for the Navajo between 20
and 74 years of age were 13.9% and 18.4% for men and
women, respectively, which were 2.5 times the U.S. rates.
In this study, diabetes was ascertained according to the
critera of WHO 11 for the OGTT.  In a study of 29,000
American Indians living on or near 10 reservations in the
Pacific Northwest (Washington, Oregon, and Idaho), the
Indian Health Service facilities’ records showed an age-
and sex-adjusted prevalence rate of 7.1%, which was three
times higher than the comparable U.S. rate in 1980. 6  The
age-adjusted prevalence of diabetes among all Bands of
Sioux in the Dakotas in 1987 was 236.1 per 1,000 for those
aged 45 to 64 years and 267.9 per 1,000 for those aged 65
or over. 28  The 1987 age-adjusted prevalence of diabetes
for all ages among the three Sioux tribes included in the
Strong Heart Study, based on ambulatory care data, ranged
from 2.8 to 4.5 times the U.S. rate. 29

Some Indian reservations had prevalence rates of dia-
betes close to those found in the Strong Heart Study.  For
example, in the Warm Springs Reservation community,
women aged 55 to 64 years had a prevalence rate of 46.7%. 6

In addition, the prevalence rates of diabetes among the
Navajos approach those in the Strong Heart Study in some
older age groups 4; rates ranged from 26.7% in men aged 45
to 54 to 45.7% in women aged 55 to 64 years.  It appears
that, besides the Pima, only the Naurus of the Pacific
Ocean had a reported diabetes prevalence (approximately
41.5% in the age range 30 to 64 years) close to those found
in the Strong Heart Study. 30

Age, obesity, parental diabetes, and degree of Indian
ancestry have been consistently and strongly associated
with diabetes. 1,5,25,27,31   The prevalence of diabetes was higher
in older age groups in all three centers of the Strong Heart
Study except Arizona, where the rate was lower in those
older than 65 years.  This may be due to a possible cohort
effect or excess mortality rates in this population. 33,34   In
the Pima Indians, several risk factors have been reported
to predict the development of diabetes.  These include
age, diet, obesity, genetic markers, and parental diabe-
tes. 25,27   Similar results were observed in the Strong Heart
Study.  In addition, we found that the rates of diabetes
were significantly higher in persons with greater amounts
of Indian ancestry, similar to results obtained in other
Northern Plains Tribes in North Dakota. 35

The reason for the high prevalence of diabetes in the
Indian population remains unclear.  However, the increas-
ing diabetes rates in persons with higher amounts of In-
dian ancestry provide strong evidence that Indian race is
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highly associated with the disease.  Our observation is that
obesity has increased over the last few decades, and it has
occurred in young individuals, even children.  Diabetes
has also been diagnosed in young American Indians.  All
this supports the “thrifty” genotype hypothesis.  More
genetic studies are needed.

Interestingly, the prevalence of IGT in our study co-
horts was similar to that of the general U.S. population, but
the prevalence of diabetes was much higher.  Does this
imply that the glucose values of many Native Americans
increase rapidly from normal to diabetic levels without
going through an IGT period?  Our ongoing follow-up
study will be able to shed some light on this issue.

Standards of care have been developed and imple-
mented by the Indian Health Service for those American
Indians in whom diabetes has been diagnosed, emphasiz-
ing therapy, diet, and exercise to improve glycemic con-
trol or reduce the risk of development of diabetic compli-
cations.  The extent of implementation is being monitored
periodically.  Further study is needed to define the most
effective intervention for patients with IGT and newly diag-
nosed diabetes.  However, the best strategy would be the
prevention of IGT and diabetes.  Currently, screening for
diabetes is not included in national recommendations for
preventive care.  Because of the epidemic of diabetes in
American Indians, regular screening with a OGTT (75g)
should be considered for American Indians older than 40
years of age, particularly those who are overweight and
those who have diabetic parents or a high amount of
Indian ancestry.  In addition, much more needs to be done
in developing effective programs for preventing diabetes.
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Crow Agency Anticoagulation Service
Initiated by Pharmacists

Daniel Struckman,  RPh, currently Senior Pharmacist, North-
ern Cheyenne Service Unit, Lame Deer, Montana; formerly
at the PHS Indian Hospital, Crow Agency, Montana.

Warfarin therapy to prevent blood clots can be dan-
gerous because of the drug’s extremely complex proper-
ties. 1  The dosage that prevents unwanted clots is only a
fraction less than the dose that can cause potentially harm-
ful or life-threatening bleeding.  Many factors such as
other medications, changes in diet, or concurrent health
problems alone or in combination can influence a patient’s
response to warfarin.  Dosage changes take 7-10 days to
have their full effect.  For these reasons, dosage is impos-
sible to predict and must be carefully individualized.  The
consequences for the patient for mismanagement of therapy
can range from minor bleeds and bruises, to
thromboembolic events, to major cerebral vascular acci-
dent and death.

The Indian Health Service (IHS) hospital at Crow
Agency, Montana, a 24-bed, acute care facility, serves the
inpatient and outpatient needs of some 16,000 American
Indians on the Crow and Northern Cheyenne Reserva-
tions.  This paper describes how the pharmacy depart-
ment at this facility established a pharmacist-managed
anticoagulation service to help ensure the safety of pa-
tients for whom warfarin is prescribed

The medical and pharmacy staffs at the Crow Agency
Service Unit had been concerned about the safe and effec-
tive use of warfarin and had previously sought to ensure
the safety of anticoagulation therapy by conducting retro-
spective reviews of potential drug-drug interactions and by
conducting medical staff education about the use of antico-

agulant medications.  Despite these interventions, one
patient experienced a hematoma in his leg several weeks
after his warfarin dose had been doubled; a greatly pro-
longed prothrombin time was found at the time of this
occurrence.  Another patient had had several episodes of
bruising on his feet and ankles concurrently with exces-
sively elevated prothrombin times.  While neither patient
required hospitalization, these cases demonstrated the
need for close monitoring of warfarin therapy.  In an effort
to prevent further problems with warfarin therapy, the
author visited a nearby Department of Veterans Affairs
hospital and observed for two days the practices of a clini-
cal pharmacist who ran a specialized anticoagulation clinic
for nearly 200 patients.

Upon return to the service unit, all 12 patients on
anticoagulants were identified using a computer search of
prescription files.  After reviewing each of these patient’s
health records, the pharmacists completed an
anticoagulation therapy flow sheet* using data from the
previous two to three months.  The flow sheet included the
following information: diagnosis indicating the need for
anticoagulation therapy, the proposed duration of
anticoagulation therapy, the desired anticoagulation range,
dates of clinic visits, previous warfarin dosage, prothrom-
bin test results, dosage changes, and a “remarks” field
(used to write the percentage change in the dose and the

* The Anticoagulation Flow Sheet described in this paper has re-
cently been revised to include updated guidelines for therapeutic
ranges and space for additional patient data such as other diag-
noses, other medications, allergies, and the date the anticoagulation
therapy was initiated.  This revised flow sheet is available from Du
Pont Pharmaceuticals by calling toll-free: 800-268-6234.
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† In 1993, during the start of the period covered by this report, the
anticoagulation laboratory test for warfarin therapy at Crow Agency
was reported in terms of prothrombin time.  More recently, the staff
has adopted the international normalized ratio (INR) to measure the
intensity of anticoagulation in a more standardized manner.

number of days’ therapy dispensed).
During the initial review of charts, several problems

related to adequate documentation were identified.  It was
difficult to determine the original indication for warfarin
therapy in two patients’ records, and all but one of the
health records had no therapeutic range defined.  Because
of this, therapeutic goals and the definition of over- or
under-response to therapy were unclear, with manage-
ment of therapy seeming to vary from physician to physi-
cian treating the same patient.

An inservice training session was conducted jointly by
the medical and pharmacy staffs to address anticoagulation
therapy issues including indications, contraindications, pre-
cautions, adverse reactions, dosage adjustments, and guide-
lines for patient follow up.  A concurrent drug use evalua-
tion (DUE) of warfarin was then initiated.  Locally-devel-
oped, written standards of care, utilizing the following
DUE criteria were adopted by the medical and pharmacy
staffs at Crow Agency:

1. A written plan would be placed in each warfarin patient’s
record, including the reason for therapy; the proposed
duration of therapy; and intensity of therapy, expressed
as a therapeutic range of acceptable prothrombin time
(PT) values.

2. No more than a 15 to 25 percent change in dosage
would be made at one time, and such changes had to
be followed up by checking the prothrombin time †

within 7-10 days of making the change.
3. Prothrombin time results would be interpreted in light

of non-drug factors, such as interactions with other medi-
cations, drug-food interactions, drug-disease interactions,
and missed doses, and the provider would document
these appropriately in the patient’s medical record.

4. Appropriate quantities of warfarin would be dispensed
at each visit.  No more than six weeks’ worth of medi-
cation would be dispensed to patients, and then only
to those whose response to warfarin was quite stable.

Over time, the pharmacists became increasingly in-
volved in helping manage anticoagulation therapy at the
service unit.  They maintained the flow sheets (kept in the
pharmacy) by recording information on them after each
visit to the primary care provider.  Having the data orga-
nized in a consistent manner facilitated therapeutic interven-
tions by the pharmacists, such as avoiding dispensing of
drugs that might interact with warfarin.  In addition, to save

time for both the patient and the primary provider, those
patients needing only laboratory tests reported directly to
the pharmacy to pick up the necessary laboratory slips.

Ultimately, the pharmacists developed prescribing pro-
tocols that were essentially the same as the DUE criteria.
The patients would come to the pharmacy and were inter-
viewed about compliance, their general health, diet, other
medications, and the presence of any untoward bleeding.
To facilitate complete and consistent documentation, the
pharmacists used a rubber stamp checklist, with all these
items included, on the patient’s medical record.  Patients
would receive a lab slip to get a prothrombin time and any
other appropriate laboratory tests.  At first, there was a
high level of physician-pharmacist interaction.  After some
months had elapsed, the program evolved into one that
allowed for more independent patient management by the
pharmacists.

Pharmacists at Crow Agency continue to consult with
physicians quite often, especially when caring for unstable
patients or for those whose anticoagulation is maintained
at a greater intensity.  However, most of the pharmacists
have been credentialed by the medical staff and now adjust
warfarin dosages, according to the protocol, to keep the
intensity of anticoagulation within the limits prescribed by
physicians.

Part of the protocol requires that a monthly review of
patient records be performed by the pharmacists to assure
that the standards of quality for warfarin therapy are ad-
hered to and that problems are identified and resolved.
The results of this review are shared at monthly staff
meetings.

Outcomes
Patients have expressed satisfaction with the care they

receive from the pharmacists when they go to have their
prothrombin time checked and have their warfarin supply
replenished.  They can be confident that the pharmacist
and physician are close partners in managing their care.
Patients are, however, given the option of visiting a physi-
cian instead of the pharmacist, and two of the patients do
so.  The pharmacy continues to monitor their therapies
and to record their data on a profile.

Physicians too, have expressed appreciation for the
methodical, consistent attention that the pharmacists pay
to these patients.  To assess how well pharmacists help
manage the warfarin patients’ therapies, a retrospective
tally of prothrombin test results was performed; this method
of evaluating warfarin anticoagulation clinics has been de-
scribed previously. 2-3   Prothrombin test results for one
year periods before and after the program began were
compared to determine if there was any increase in the
number of results that fell within the prescribed therapeu-
tic limits.  Forty-three percent of prothrombin test results
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before the program began fell within the prescribed limits,
while 58% of the results after the program was initiated fell
in this range.

Another way one might assess the pharmacist-man-
aged program is to compare the number of untoward
events (e.g., bleeding) that resulted in hospitalization be-
fore and after the program was initiated.  A chart review
disclosed no hospitalizations during the one year period
before the pharmacy program was initiated and only one
instance in the one year period after the program was
initiated, when a patient was hospitalized for a severe
nosebleed (she was also suffering from an acute urinary
tract infection and chronic anemia).  This patient was
being treated with warfarin to prevent clots from a me-
chanical heart valve, requiring a higher intensity of
anticoagulation therapy.  Her medical condition had been
difficult to manage because of several other concurrent
chronic illnesses and, as a result, she consistently had had
very labile prothrombin times despite the fact her
anticoagulation therapy was being managed in strict ac-
cordance with protocol.  A review of the case did not
disclose any deficiencies in the way her warfarin therapy
was being managed.  However, her hospitalization does
underscore the potentially serious nature of warfarin
therapy.

The incidence of lesser complications (e.g., self-lim-
ited nosebleeds or other bleeds or bruising that were not
associated with an elevated PT or did not require hospital-
ization) was not assessed in this chart review.  None of the
patients receiving anticoagulation therapy, before or after
the pharmacy-managed program was initiated, were found

to have suffered from thromboembolic events.
Indian Health Service pharmacists traditionally have

had an expanded role in clinics and hospitals.  Standard 6
of the IHS Pharmacy Branch Standards of Practice states
that pharmacists will manage therapy for selected patients
in whom drugs are the primary method of treatment. 4  All
of the pharmacists at Crow Agency have expressed pride
and satisfaction in being able to contribute to the safety
and effectiveness of warfarin therapy.  The medical staff at
Crow Agency has been supportive, and there has been a
collegial sense of give-and-take with regard to managing
the patients who take warfarin.
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State-of-the-Art Education about HIV Disease
In a unique, multi-agency, public-private sector ven-

ture, Captain Abe Macher, MD, U.S. Public Health Service
(USPHS), and Eric Goosby, MD, of the HIV Policy Office,
Office of the Assistant Secretary for Health, collaborate
with the Indian Health Service, the Health Resources and
Services Administration, the National Institute for Allergy
and Infectious Diseases (NIAID) at the National Institutes
of Health, the Centers for Disease Control and Prevention,
and the Voice of America to direct the international state-
of-the-art HIV clinical conference call series.

During these live, interactive, audio teleconferences,
primary care providers and educators have the extraordi-
nary opportunity to discuss current HIV-related clinical
issues with internationally renowned experts.  Three-month
pre-program needs assessments are conducted in prepara-
tion for each program as thousands of primary care provid-
ers are canvassed to determine which topics, and specific
questions, will be addressed at each session.  A final list of
submitted questions, glossaries, articles, references, and
clinical consultation referral telephone numbers are col-
lated into an agenda, which is faxed to each  participating
clinical site and the expert panelists prior to each program.
During the live program, submitted questions are answered
by the expert panelists, the telephone lines are opened for
follow up “live-on-the-air” questions.  Post-program evalua-
tions are completed following each session.

Participating primary care providers include allopathic
and osteopathic physicians, nurses, physician assistants,
clinical pharmacists, dentists, respiratory therapists, psy-
chologists, counselors, case managers, social workers,
other allied health care professionals, and educators.  In all
50 states of the United States, the District of Columbia,
Puerto Rico and the Virgin Islands, participating providers
gather around speakerphones in conference rooms at their
work sites; they simply dial a “1-800” toll free telephone
number to join the clinical conference call.  Participating
sites include Indian Health Service clinics and hospitals;
community and migrant health centers; public health clin-
ics, private practice offices; visiting nurse and home care
agencies; hospice care facilities; county/state/federal cor-
rectional institutions; community and academic hospitals;
military clinics and hospitals of the Army/Navy/Air Force;
Department of Veterans Affairs Medical Centers; schools
of medicine/nursing/pharmacy; NIAID-sponsored com-
munity programs for clinical research on AIDS, NIAID-
sponsored AIDS clinical trials units; the AIDS Treatment
Information Service Reference Specialists of the USPHS;
hemophilia centers; and the HIV Division of the American
Medical Association in Chicago, among others.  The pro-
gram is simultaneously broadcast live worldwide through

short wave radio and satellites by the Voice of America.
Participating agencies and organizations include the

Food and Drug Administration; Health Care Financing
Administration; Department of Defense; Department of
Veterans Affairs; U.S. Information Agency; Federal Bu-
reau of Prisons; National Institute of Corrections, U.S.
Department of Justice; American Correctional Associa-
tion; State Departments of Corrections; National Health
Service Corps; Occupational Safety and Health Adminis-
tration; National Hemophilia Foundation; American Acad-
emy of Physician Assistants; National Association of Com-
munity Health Centers; American Red Cross; American
Lung Association; Association of State and Territorial
Health Officials; San Francisco General Hospital; City and
State Departments of Health; U.S. Agency for Interna-
tional Development; and the U.S. Department of State.

The program entitled “Tuberculosis: Clinical Manage-
ment Issues” was heard by over one million persons world-
wide, including over 10,000 participants at 710 clinical
sites in the United States.  The multidisciplinary panel of
experts included Thomas Frieden, MD, of the Centers for
Disease Control and Prevention; Sharon Hansen, PhD, at
the Food and Drug Administration; Michael Iseman, MD,
at National Jewish Hospital in Denver; German Maisonet,
Jr., MD, at the Federal Bureau of Prisons; Lee Reichman,
MD, at the National Tuberculosis Center; Gisela Schecter,
MD, at San Francisco General Hospital; and Basil Vareldzis,
MD, at the U.S. Agency for International Development.  In
addition to worldwide broadcast by the Voice of America,
the program was also broadcast live by the Armed Forces
Radio Network to military clinics and hospitals overseas.

The next program is entitled “Quantitative HIV Viral
Load” and will be broadcast from 1:00 to 3:00 P.M. Eastern
Time on September 28, 1995.  Those who wish to obtain
registration and needs assessment forms should fax their
request to Dr. Macher at 301-443-1719.  All registered sites
will be faxed a toll free “800” telephone number and final
agenda one week prior to the session.  All primary care
providers and educators at Indian Health Service and tribal
health care facilities are encouraged to participate in this
unique “on-site,” toll free educational series.
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NATIVE AMERICAN MEDICAL LITERATURE ①

The following is an updated  MEDLINE search on Na-
tive American medical literature.  At the end of each cited
article, you will find a unique identifying (UI) number.  For
those of you who may wish to obtain a copy of a specific
article, this can be facilitated by giving the librarian nearest
you the UI number as well as the complete citation.

If your facility lacks a library or librarian, try calling
your nearest university library, the nearest Veterans Admin-
istration Hospital, the nearest state medical association, or
the National Library of Medicine (1-800-272-4787) to ob-
tain information on how to access journal literature within
your region.  Bear in mind that most local library networks
function on the basis of reciprocity and, if you do not have a
library at your facility, you may be charged for services
provided.
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